Werner syndrome (WRN) DNA helicase and base excision repair (BER) factors maintain endothelial homeostasis.
The accelerated ageing disease Werner Syndrome (WRN) is characterized by pronounced atherosclerosis. Here, we investigated the influence of WRN downregulation on the functionality of non-replicating human endothelial cells. RNAi-mediated downregulation of WRN reduces cell motility and enhances the expression of factors regulating adhesion, inflammation, hemostasis and vasomotor tone. Moreover, WRN influences endothelial barrier function and Ca2+-release, while cell adhesion, Dil-acLDL-uptake and the mRNA expression of NO-synthases (eNOS, iNOS) remained unaffected. Regarding motility, we propose that WRN affects Rac1/FAK/ß1-integrin-related mechanisms regulating cell polarity and directed motility. Since oxidative DNA base damage contributes to aging and atherosclerosis and WRN affects DNA repair, we investigated whether downregulation of base excision repair (BER) factors mimics the effects of WRN knock-down. Indeed, downregulation of particular WRN-interacting base excision repair (BER) proteins (APE1, NEIL1, PARP1) imitates the inhibitory effect of WRN on motility. Knock-down of OGG1, which does not interact with WRN, does not influence motility but increases the mRNA expression of E-selectin, ICAM, VCAM, CCL2 and VEGFR and stimulates adhesion. Thus, individual BER factors themselves differently impact endothelial cell functionality and homeostasis. Impairment of endothelial activities caused by genotoxic stressor (tBHQ) remained largely unaffected by WRN. Summarizing, both WRN, WRN-associated BER proteins and OGG1 promote the maintenance of endothelial cell homeostasis, thereby counteracting the development of ageing-related endothelial malfunction in non-proliferating endothelial cells.